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Description 

Field of the Invention 

5 This invention is in the fields of immunology and virology and pertains to immunochemical detection of AIDS 

virus infection based upon recombinant HTLV-lll core antigens. 

Background of the Invention 

10 Since the identification of human T cell lymphotropic vims Type III (HTLV-lll) (also called tymphadenopathy 
virus (LAV) or AlOS-associated retrovirus (ARV)) as the probable cause of infectious Acquired Immunodefi- 
ciency Syndrome (AIDS) and the establishment of a permissive T cell line for mass production of the virus, 
substantial progress has been made in characterizing the virus. The complete nucleotide sequences of molecu- 
lar dones of various provirus isolates have been deciphered. See Ratner et al., (1985) Nature 313. 277-284; 

15 Wain-Hobson et ah, (1985) Cell 40, 9-17; Sanches-Pescador et al., (1985) Science 227. 484-492; Muesing et 
al., (1985) Nature 313 , 450-458. The provirus is 9734-9749 base pairs (bp) in length including two long terminal 
repeat (LTR) sequences. HTLV-lll contains many characteristic structural features of other retroviruses: the 
long terminal repeats, a core protein gene (gag) , a gene region (pd) encoding the virion RNA-dependent DNA 
polymerase and a gene encoding the*virus envelope glycoproteins (env). Unlike other retroviruses the HTLV-lll 

20 viruses contain two additional small open reading frames (SOR-I and 3'ORF) which may play a role in its 
unusual cytopathogenicity. See Ratner et al., supra. 

HTLV-lll gag proteins are synthesized in the form of a pofyprotein precursor of 512 amino acids which is 
proteolytically processed to individual gag proteins p17 ( p24 and p15. Data obtained from the analysis of nuc- 
leotide structure and the ga^gene products of HTLV-lll and ARV indicate that the p17 t p24 and p15 proteins 

23 are 1 34, 230 and 1 22 amino acids long respectively. See Ratner et al., Wain-Hobson et al., Sanchez-Pescador 
et aL, and Muesing et al., supra. Two precursors, p70 and p55, have been detected in HTLV-lll infected cells 
in culture and were shown to share peptide homology with the p24 gag protein Roby et d n (1985). Recently 
the p24 protein has been isolated from HTLV-lll. Casey J.M., et at. (1985), J. Virol.. 55 (2), 417-423. 

Several methods for the detection of HTLV-lll infection also have been developed. Solid-phase immunoas- 

x says employing inactivated HTLV-lll as a whole virus antigen immunoadsorbent have been developed for the 
detection of antibodies against HTLV-11) in sera of patients. Such assays have been shown to detect antibodies 
in more than 80% of sera from patients with AIDS or AIDS-related complex (ARC), or from individuals infected 
with HTLV-lll and these are useful for diagnosing AIDS and for screening contaminated blood. 

Assays employing the whole virus, however, have several drawbacks. Large quantities of the virus must 

3$ be cultivated as supply for test reagents. Although rigorous safety measures can be instituted, there are dangers 
associated with large scale cultivation of the infectious virus. Further, there exists a risk, however small, that 
test reagents prepared with the inactivated virus can be contaminated with live virus. Thus, persons who handle 
the reagents may be subjected to the risk of HTLV-lll infection. 

Isolated viral p24 protein has been used in an immunoprecipitatton assay for detection of anthHTLV-ill anti- 

40 body in sera of AIDS patients. High serum titer of antibody was found in 730 AIDS patients. Casey, J.M., et al., 
supra. Assays employing isolated viral components such as the p24 protein, however, do not eliminate the need 
for production of the virus. Large scale production of the virus is required for isolation of sufficient quantity of 
the viral protein for preparation of assay reagents. 

D J Dowbenko et al (Proa Nat Acad. ScL USA, 82, (1985) No.22, pp7748-7752) describe the use of a 

45 bacteriaily synthesised HTLV-lll retrovirus p 24 gag antigen analogue having a molecular wieght of 28kD, in 
an EUSA for detecting immune response to the AIDS retrovirus. The 28kD antigen was apparently produced 
by proteolytic processing of a 44kD precursor protein, arising from the expression of a p24 gag gene sequence 
in E. colL 

EP-A-0181150 (Chiron corporation) which is state of heart according to Article 54(3)EPC discloses an 
so EUSA making use of inter alia a recombinant retroviral protein designated p41 gag. The p41 gag protein which 
was synthesised in E. coji transformed with a piasmid containing an SphlHpal fragment from the ARV-2 
genome (ARV = AIDS-associated retrovirus), was stated to be a fusion protein consisting of p25 gag and p16 
gag proteins. 

« Disclosure of the Invention 

This invention pertains to certain recombinant HTLV-lll antigenic polypeptides expressed by cloned DNA 
segments of the ga& region of the HTLV-lll genome and to immunochemical assays for detecting antibody 



2 



EP 0 253 404 B1 

against HTLV-III core protein employing the polypeptides p92 and the polypeptide comprising the amino acid 
sequence as shown in Figure 5. The recombinant HTLV-H1 core proteins of the invention are imnuinore active 
with anti-HTLV-lll core protein antibodies in the serum HTLV-III infected individuals. Because of this, the par- 
ticular recombinant core proteins of the invention can be used to detect antibodies against HTLV-III core pro 

5 teins in a biological fluid. In addition, they can be used in conjunction with immunoreactive recombinant HTLV-III 
envelop proteins for combined assay of antibody against HTLV-III core and envelop protein. 

Three HTLV-III recombinant core antigens of the invention were expressed in bacterial celts. Restriction 
fragments of HTLV-III gag gene wore cloned into E, colt. (Strain JA221) cells to produces three clonal cell lines. 
One clonal cell line, designated pG1, produces a hybrid protein containing 13 amino acid residues on the C- 

10 terminal of the 17kD virion protein, the entire p24 polypeptide and 74 amino acid residues of the amino terminal 
of the 15kO core ribonudeoprotoin. The second done, pGZ produces a protein simflar to pG1 except that it 
contains no p17 sequences and lacks the NHrterminal 77 amino acid residues of the p24. The third done pG3 
expresses a protein similar to pG2 except all but 56 amino acids of the Oterminal of p24 are absent Thus, the 
antigens are chimeric molecules made up of portions of the virion p17, p24 and p1 5 core proteins. 

15 The recombinant proteins are expressed by these dones as fusion proteins made up of the HTLV-III 
polypeptide (encoded by the doned the gag gene segment) flanked by exogenous (vector supplied) polypeptide 
elements at the amino and carboxyl terminals. The fusion proteins pG1, pG2 and pG3 are strongly reactive 
towards anti-gag protein antibodies present present in pooled sera from AIDS patients. The immunoreactivity 
of the pC1, pG2, and pG3 proteins indicates that strong antigenic determinants are present between amino 

20 acid residues 77 and 175 of the viral p24 protein and residues 1 and 74 of the p15 protein. 

The bacteriafly expressed pG2 protein can be purified to virtual homogeneity. This can be accomplished 
by dissdution of the protein in a buffer containing a strong denaturant (8M Urea) and by subsequent dialysis 
and repetitive gel filtration chromotography in the presence of the denaturant The pG2 protein purified by this 
technique is immunoreactive with antibody in AIDS patient sera. In strip assays, detection of anti-p24 antibody 

25 by pG2 protein correlates with detection of the antibody with whole virus. 

The recombinant core antigens provide immunochemical methods for detection of antibody against HTLV- 
III core proteins. Immunochemical assays for detection of antibody against HTLV-III core protein can take sev- 
eral forms, induding immunometric assays and antigen sandwich assays. The preferred type of assay is a solid 
phase immunometric (double antibody) assay. The purified gag derived polypeptide is immobilized by attaching 

30 it to solid phase to form an antigen immunoadsofbent 

The immunoadsorbent is used to adsorb anti-HTLV-lll core protein antibody in a sample of the biological 
fluid. The adsorbed anti-HTLV-lll antibody is detected with an anti-(human IgG) antibody which may be labeled 
in any conventional manner. This second antibody, directed generally against human IgG, binds to anti-HTLV-lll 
antibody adsorbed to the immunoadsorbent and provides a detectable signal which can be evaluated as an 

35 indication of the presence of anti-HTLV-lll core protein antibody in the sample. 

HTLV-III core protein can be used in conjunction with HTLV-III envelop proteins (e.g. HTLV-III polypeptide 
1 21 ) to enhance detection of antibody against the virus. For this purpose, the approximately equimdar amounts 
of the core protein (e.g. pG2) and the envelope protein can be affixed to a solid phase to form a dual antigen 
immunoadsorbent for use in an immunometric assay. 

40 Expression of the pG1, pG2 and pG3 proteins in bacterial cells and demonstration of the immunoreactivity 
of these proteins establishes that the antigenicity of HTLV-III core proteins can be retained when the proteins 
are expressed in a host cell system. Further, expression of these proteins enabled identification of certain anti- 
genic regions of p24 and p15 which can aid in rational design of additional recombinant HTLV-III core antigens. 
For example, other chimeric core proteins which embody these antigenic protein domains can be produced. 

45 Immunochemical assays employing the gag derived polypeptides for detection of anti-TLV-lll core protein 
antibodies provide several advantages over those based on the whole virus or on isolated viral components. 
Viral components produced in safe host cells eliminate the need to grow large quantities of the infectious virus 
for preparation of assay reagents. This alleviates the risk associated with this process. Assay reagents based 
upon the HTLV-III antigens rather than the whde virus will help mitigate the real or perceived risk of contracting 

so AIDS by technicians who performs the assay. Additionally, homogeneous preparations of core protein can pro- 
vide for less variabflity in assay performance. In whole virus preparation the level of core protein may vary and 
afTect the sensitivity of the assay. 

Brief Description of the Drawings 

55 

Figure 1 is a schematic representation of the construction of the HTLV-III gag gene dones 

Figure 2 shows SDS-PAGE analysis of HTLV-III gag gene hybrid proteins, pG1, p<32 and pG3. 

Figure 3 shows a Western Wot analysis of the immunoreactivity of the pG1. pG2 and pG3 HTLV-III gag 
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gene clones. 

Figure 4 shows SOS-PAGE analysis of purified pG2. 

Figure 5 shows the predicted arr o acid sequence for the pG2 protein. 

Figure 6 illustrates R1A results fc. jntibodies against purified pG2 protein in sera from AJDS/ARC patients 
5 and healthy individuals. 

Best Mode of Carrying out the Invention 

Three recombinant HTLV-III core proteins, designated pG1, pG2 and pG3 were produced by cloning and 
10 expressing three segments of DNA from the gag. gene of HTLV-III in E. Coli. The gag, gene of HTLV-III is capable 
of encoding a protein of 512 amino acid residues. The p17 protein spans amino acid residues 1-132, the p24 
is derived from amino acid residues 1 33-363 and the p1 5 from amino acid residues 378-512. Amino acids 364- 
377 are not present in processed, mature viral gag. proteins, but are present in pG1, pG2 and pG3 proteins. 
The segments were obtained by restriction endonudease digestion of HTLV-III DNA. HTLV-III DNA was 
is excised by Sst I digestion from XBH-10, a recombinant phage comprising a 9 kb segment of the HTLV-III 
ome inserted into the vector Xgt WESXB. See B.K HahaetaL, Nature 312. 166 (1984). The Ssd fragment 
own with the nucleotide numbers above the restriction enzyme designation in Figure 1 . 
The pG1 f pG2 and pG3 gene constructs were made by further digestion of the Sst I fragment The three 
. . istructs are illustrated schematically in Figure 1 . The Sst I fragment from XBH-1 0 was digested with the res- 
20 Diction endonuci eases Pvu II and BgTN or Pst I and Bqi II. Pyu ll/Bgl II digestion yielded a 949 bp fragment 
(corresponding to nucleotide 692 through 1641 of the HTLV-III genome) and Pst l /Bql tl digestion gave a 677 
bp fragment (nucleotides 964-1641). The fragments were inserted into a the *REV expression vector (Repli- 
gen, Cambridge, MA) to give plasmid pG1 and pG2, respectively. 

Plasmid pG3 was constructed from pG2. pG2 DNA was digested with Pst I and Hind 111, end repaired and 
25 ligated, resulting in excision of the Pst l -Hind 111 fragment from pG2. 

E. coli ceils were transfomed with the recombinant vectors. Bacterial ceSs containing the pi asm ids pGl, 
pG2 and pG3 expressed proteins of 41 kD, 33kO and 18kD, respectively. The expressed proteins were fusion 
proteins containing a methionine residue plus 33 vector encoded amino acid residues at the NH 2 terminal of 
the HTLV-III polypeptide and 14 vector encoded amino acids at the COOH terminal. The fusion proteins were 
x made in large quantities by the transformed bacterial cell lines (over 10% of total cellular protein). The expres- 
sed fusion proteins were tested for reactivity with pooled AIDS patient sera by Western blot analysis. Each pro- 
tein was immunoreactive. 

The immunoreactivity of the pG1 . pG2 and pG3 proteins indicate that these proteins exhibit strong HTLV-III 
antigenic determinants. The determinants are present between amino acid residues 77-1 75 of p24 protein and 

35 residues 1-74 of the p15 proteins. 

The pG2 protein was purified to greater than 98% homogeneity by the following procedure. Soluble cellular 
protein was removed from pG2 cell lysates by extraction with a nondenaturant buffer. The fusion protein pG2 
was contained in the insoluble cell pellet at approximately 20% purity. The pG2 protein was solubiized by sus- 
pending the ceH pellet in an extraction buffer comprising 50 mM Tris-HCI, 8 M Urea, 1M NaCI, 10mM DL dithiot- 

40 hrertol (DTT) and 0.05% EDTA disodtum salt The suspension was homogenized and centrifuged. pG2 in the 
supernatant was purified by gel filtration chromatography in the extraction buffer, subsequent dialysis against 
distiled water, and further gel fltrabon chromatography in the extraction buffer. The major peak eluted from 
final gel filtration column contained the pG2 protein at greater than 98% purity as judged by SDS-PAGE. 
Purified pG2 protein was used in a strip immunoassay to characterize sera from healthy individuals in the 

45 high risk population and sera from patients with AIDS or ARC. pG2 protein adsorbed on to nitrocellulose strips 
was incubated with human serum to be tested, washed, then contacted with labeled anti-human IgG to detect 
antibody bound to the strip. The assay was also performed with dirupted whole vims. pG2 was equally as effec- 
tive as the whole vims in detecting anti-core protein antibody in sera (1 00% correlation). Of seropositive healthy 
homosexuals tested (i.e. those showing antibody reactive with the whole virus), 81% had antibodies reactive 

so with pG2; the percentage dropped to 56% for AIDS and ARC patients. 

The pG1 . pG2 and pG3 proteins are hybrid proteins containing parts of naturally occuring HTLV-III antigens 
(i.e. the viral p17 t p24 and p15 core proteins). The success achieved in expression of the immunoreactfve 
chimeric core proteins pG1 , pG2 and pG3 indicate that the p17, p24 and p1 5 proteins themselves can be exp- 
ressed in host cell systems. In addition, other chimeric HTLV-III core proteins, especially proteins which encom- 

55 pass the identified antigenic domains of the virion proteins p24 and p15 can be produced. Further, the DNA 
segments encoding these polypeptides may be modified (e.g., by deletion, insertion or substitution of nuc- 
leotides) to design other HTLV-III core polypeptides. 

Recombinant HTLV-III core proteins, including the pG1 t pG2 and pG3 polypeptides, or equivalent type 
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polypeptides can be produced de novo by recombinant DNA techniques. HTLV-lll now can be routinely and 
reproducibry Isolated from patients with AIDS and propagated in a line of permissive T cells developed for this 
purpose. M. Popovic et al. Science 224, 497 (1984); R. C, Gailo et at Science 224, 500 (1984). From such 
cells HTLV-lll proviral DNA can be obtained and cloned. The designated ga£ regions of the KTLV-IH genome. 

5 known to encode antigenic determinants, can be excised from the proviral DNA (generally by restriction enzyme 
digestion), inserted into an expression vector, preferably one which can express the polypeptide at high levels, 
to form a recombinant expression vector containing ga& gene sequence. Appropriate host cells transformed 
by the vector can provide a system for expression of the gene product 

Alternatively, gag DNA segments encoding antigenic regions of the core proteins can be synthesized 

10 chemically. Several techniques are available for synthesizing DNA of desired nucleotide sequences. See. e.g., 
Matteucci et al., J. Am. Chem. Soc (1981) 103:3185; Alvarado-Urbina et al.. Science (1980) 214:270. Syn- 
thesized segments of viral DNA can be adapted and inserted into an expression vector which can be used to 
transform vector compatible host ceils and provide for expression of the gene product 

Core proteins containing the identified antigenic regions of p24 and p15 can be synthesized chemically. 

is The predicted amino acid sequence of the pG2 protein, for example, is shown in Figure 5; the protein, or pro- 
teins, thereof, can be synthesized by the solid phase procedure of Merrifield. 

When expressed as heterologous protein in a host cell system, any of several purification techniques, in 
addition to the techniques described herein for purification of pG2, can be used to purify the. recombinant core 
proteins. For use in immunoassays, the protein must be purified to substantial immunological purity. Impor- 

20 tantly, the preparation should be free of host cell contaminants which might be reactive with antibody in human 
sera. Such contaminants could yield a high level of false positive results which would detract from the accuracy 
of the assay. 

Immunochemical assays employing the polypeptides can take a variety of forms. The preferred type is a 
solid phase immunometric assay. In assays of this type, the purified recombinant polypeptide is immobiized 

25 on a solid phase to form an antigen-imrnunoadsorbent The immunoadsorbent is incubated with the sample to 
be tested. The duration and conditions of the incubation are standard, those appropriate for the formation of 
the antigen-antibody complex. The immunoadsorbent is then separated from the sample and a labeled anti- 
(human IgG) antibody is used to detect human anti-HTLV-lll antibody bound to the immunoadsorbent The 
amount of label associated with the immunoadsorbent is compared to positive and negative controls to assess 

so the presence or absence of anti-HTLV-lll antibody. 

The immunoadsorbent can be prepared by adsorbing or coupling purified polypeptide to a solid phase. Vari- 
ous solid phases can be used, such as beads formed of glass, polystyrene, polypropylene, dextran or other 
material. Other suitable solid phases indude tubes or plates formed from or coated with these materials. 
The recombinant core proteins can be either covalentJy or non-covalentry bound to the solid phase by 

35 techniques such as covalent bonding via an amide or ester linkage or adsorption. After the HTLVMH polypeptide 
is affixed to the solid phase, the solid phase can be post-coated with an animal protein, e.g., 3% fish gelatin. 
This provides a blocking protein which reduces nonspecific adsorption of protein to the immunoadsorbent sur- 
face. 

The immunoadsorbent functions to insolubilize anti-core protein antibody in the liquid sample tested. In 
40 Mood screening for anti-HTLV-lll antibody, the immunoadsorbent is incubated with blood plasma or serum. Bef- 
ore incubation, plasma or serum is dluted with normal animal plasma or serum. The diluent plasma or serum 
is derived from the same animal species that is the source of the antKhuman IgG) antibody. The preferred anti- 
(human IgG) antibody is goat antKhuman IgG) antibody. Thus, in the preferred format the diluent would be 
goat serum or plasma. The optimal dilution factor for human plasma and serum is about 10-11 fold. 
45 The conditions of incubation, e.g. pH and temperature, and the duration of incubation are not crucial. These 
parameters can be optimized by routine experimentation. Generally, the incubation will be run for 1-2 hours at 
about 45°C in a buffer of pH 7-8. 

After incubation, the immunoadsorbent and the sample are separated. Separation can be accomplished 
by any conventional separation technique such as sedimentation or centrifugation. The immunoadsorbent then 
so may be washed free of sample to eliminate any interfering substances. 

To assess human antibody bound to the immunoadsorbent the immunoadsorbent is incubated with the 
labeled anti-(human IgGI antibody (tracer). Generally, the immunoadsorbent is incubated with a solution of the 
labeled antKhuman IgG) antibody, which contains a small amount (about 1%) of the serum or plasma of the 
animal species which serves as the source of the antKhuman IgG) antibody. AntKhuman IgG) antibody can 
. 55 be obtained from arty animal source. However, goat antKhuman IgG) antibody is preferred. The antKhuman 
IgG) antibody can be an antibody against the F e fragment of human IgG, for example, goat antKhuman IgG) 
F e antibody. 

The antKhuman IgG) antibody or antKhuman lgG)F c can be labeled with a radioactive materia such as 
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1 -*iodine; labeled with an optical label, such as a fluorescent material; or labeled with an enzyme such as horse 
radish peroxidase. The anti-human antibody can also be biotinytated and labeled avidin used to detect its bind- 
ing to the immunoadsorbent 

After incubation with the labeled antibody, the immunoadsorbent is separated from the solution and the 
5 label associated with the immunoadsorbent is evaluated. Depending upon the choice of label, the evaluation 
can be done in a variety of ways. The label may be detected by a gamma counter of the label is a radioactive 
gamma emitter, or by a fluorimeter, if the label is a fluorescent material. In the case of an enzyme label detection 
may be done colorimetrically employing a substrate for the enzyme. 

The amount of label associated with the immunoadsorbent is compared with positive and negative controls 
io in order to determine the presence of anti-HTLV-llt core protein antibody. The controls are generally run con- 
comitantly with the sample to be tested. A positive control is a sera containing antibody against HTLV-III core 
protein; a negative control is a serum from healthy individuals which do not contain antibody against HTLV-III 
core protein. 

For convenience and standardization, reagents for the performance of the rnmunometric assay can be 
15 assembled in assay kits. A kit for screening blood, for example, can include: 

a) an immunoadsorbent e.g. a polystyrene bead coated with a recombinant HTLV-tll core polypeptide of 
the invention; 

b) a diluent for the serum or plasma sample, e.g. normat goat serum or plasm; 

c) an antKhuman IgG) antibody e.g. goat antKhuman IgG) antibody in buffered, aqueous' solution con- 
20 tatntng about 1% goat serum or plasm; 

d) a positive control i.e. serum containing antibody against polypeptide 121; and 

e) a negative control e.g. pooled sera from healthy individuals which does not contain antibody against 
polypeptide 121. 

If the label is an enzyme, an additional element of the kit can be the substrate for the enzyme. 

25 Another type of assay for anti-HTLV-lll antibody is an antigen sandwich assay, tn this assay, a labeled 
HTLV-UI recombinant polypeptide is used in place of antKhuman IgG) antibody to detect anti-HTUMII antibody 
bound to the immunoadsorbent The assay is based in principle on the bivaiency of antibody molecules. One 
binding site of the antibody binds the antigen affixed to the solid phase; the second is available for binding the 
labeled antigen. The assay procedure is essentiaJy the same as described for the immunometnc assay except 

30 that after incubation with the sample, the immunoadsorbent is incubated with a solution of labeled core polypep- 
tide. The HTLV-III polypeptide can be labeled with e.g. a radioisotope, or an enzyme for this type of assay. 

In a third format the bacterial protein. Protein A, which binds the F c segment of an IgG molecule without 
interfering with the antigenantibody interaction can be used as the labeled tracer to detect anti-HTLV-ill-anti- 
body adsorbed to the immunoadsorbent Protein A can be readily labeled with a radioisotope, enzyme or other 

35 detectable species. 

Some serum samples appear to show stronger reactivity towards HTLV-IH core protein than toward HTLV- 
III envelop protein. This suggests that combined testing for antibody against both viral core and envelop proteins 
might enhance the overall sensitivity of a test for HTLV-ill infection. The use of the combination of homogenous 
preparations of recombinant core and envelop protein, rather than the whole virus, for this purpose would elimi- 

40 nate false positives encountered with assays based on preparations of whole virus (which can contain host 
cell contaminants). This would reduce the waste of valuable blood units. 

A combination assay can be used based upon homogenous polypeptide pG2 and recombinant env protein. 
A suitable HTLV-IH env protein is HTLV-III polypeptide 121 described in united States Patent 4774175 fled 
March 1 , 1 985. A mixture of pG2 and polypeptide 121 , preferably containing approximately equimoiar amounts 

45 of the two antigens, can be applied to a solid phase to form a double antigen immunoadsorbent for adsorption 
of antibody against either antigen. The assay would be conducted in the same-manner as that described for 
the pG2 assay above. 

IrnrmjncchemicaJ assays employing recombinant HTLV-III core proteins for detection of antibodies against 
HTLV-IH core protein have several advantages over those employing a whole (or disrupted) virus for this pur- 

so pose. For one, assays based upon the polypeptide wffl alleviate the concern over growing large quantities of 
infectious virus and the inherent variabiity associated with cell culturmg and virus production. Efficient expres- 
sion of viral antigens in £. coli as other host ceil systems provide a safe means of large scaie production of 
assay reagents. Further, the assay wil help mitigate the real or perceived fear of contracting AIDS by techni- 
cians in hospitals, clinics and blood banks who perform the test As mentioned, reagents for assays based upon 

55 the whole virus (e.g. whole virus antigen immunoadsorbent), even though they are made with a disrupted, inac- 
tivated virus, present a risk of contamination with live virus. For example, a possible source of live virus con* 
tamination may be residual cell debris from the virus isolation process. Although extensive precautions can be 
taken to reduce the risk of contamination, it is virtually impossible to completely eliminate it Significantly, the 
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risk, though minimal, may be perceived as greater than it actually is by persons who handle the test reagents. 
Assay reagents without whde virus can help minimize this perception of risk. lmmunoassays,based upon viral 
components in safe host cell systems provide a substitute for assays based on the whole virus which are at 
least comparable in sensitivity and specificity and superior in reproducibility. 
5 Assays employing natural, isolated HTLVMII core proteins, e.g. p24 protein, while they eliminate the use 

of whole virus from assay reagents, still require the growth of the virus on a large scale for a supply of the natural 
protein and thus do not eliminate the risks attendant to this procedure. 
The invention is illustrated further by the following examples. 

10 Example 

Bacterial strains and plasmids 

E. col] strain JA221 (1pp~) was used in all experiments as the host cell. Ghrayeb et at. (1984) EMBO J. 3. 
ts 2437-2442. Cells were grown in L-Broth supplemented with ampicillin (100 g/mi). The REV (Repligen, 
Cambridge, MA) expression vector was used for doning of the HTLVMII DMA. 

DNA manipulations 

20 Isolation of plasmid DMA and various manipulations were carried out as previously described by LC. 
Ghrayeb et ai., i.e. supra. Restriction enzymes were obtained from New England Bioiabs. T4 DNA ligase was 
purchased from Boehringer Mannheim Biochemicals. The DNAs were digested with restriction enzymes in con- 
ditions described by the manufacturer. 

25 Expression and analysis of the gag gene clones 

HTLV-llI gag proteins produced by recombinant dones PG1 , PG2 and PG3 were analyzed by SDS-poiyac- 
ryiamide gel electrophoresis (SDS-PAGE) as described previously. See Chang, N. To et a)., (1985), Stience 
228. 93-96. Cells were grown in 1 mi L-broth at 37°C overnight and the cells were harvested by centrifugation 

ao at 5000 x g for 1 0 minutes. The cefl pellets were dissolved in 200 uJ of loading buffer and 20 ul was applied to 
a 12% SOS-polyacrylamide gel and eiectrophoresed under reduong conditions. Unlabeled molecular weight 
markers were obtained from Biorad Laboratories. [ 14 C]-labeied molecular weight markers were obtained from 
Amersham. The expression of HTLV-lll specific protein by the recombinant dones was detected by Western 
blotting analysts using sera from AIDS patients. Bacterial proteins were separated on a 12% SDS-potyac- 

35 ryiamide gel and transferred to nitrocellulose and blotted as described below. The blot was incubated overnight 
at4°C with sera from AIDS patients or from healthy individuals. After washing, virus specific protein bands were 
visualized by incubation with f **!}4at)ete4 goat antihuman IgG (see below). The blots were air dried and exp- 
osed to Kodak™ X-AR5 at -70°C with intensifying screens. 

40 Purification of the pG2 protein i 

For large scale growth, 20 ml of an overnight culture of pG2 were inoculated into 1 liter of L-Broth containing 
100 iio/mJ of ampicillin and 0.025% antifoam, and shaken at 37°C. The cells were harvested after 8 hr and 
washed with 50 mM Tris-HCI pH 8.5 (sonication buffer). 25 g of cell pellet were suspended in 70 ml of sonication 

45 buffer and sonicated in two portions at 70 W for eight 30 sec bursts with a 60 sec cooling period between each 
burst The lysed cells were then centrifuged at 10,000 xg for 30 min. AH of the pG2 protein was found in the 
pellet and constituted approximately 20% of the total protein as judged by SOS-PAGE 

The pellet containing the pG2 protein was suspended in 50 mM<T ris-HCl pH 8.5 containing 8 M Urea, 1 M 
NaCl, 10 mM OL drthiothreitoi (DTT) and 0.05% EDTA dtsodium salt (extraction buffer). The suspension was 

so incubated at 45°C for 60 min and centrifuged at 10.000 xg for 30 min. The resulting supernatant was applied 
to a Sephacryl 7,i S-300 gel filtration column (5 x 80 cm) previously equilibrated with extraction buffer containing 
5 mM DTT. The column was eluted in the same buffer at a flow rate of 0.5 ml/min at room temperature and the 
fractions (10 ml) were monitored by U.V. absorption at 280 nm. The pG2 protein, found in the second main 
peak, was pooled and dialyzed exhaustively against distilled water at 4°C. During dialysis the pG2 protein was 

55 precipitated quantitatively. The precipitated protein was then redissoived in 1 0 ml of extraction buffer containing 
10 mM DTT and incubated at45°C for 30 min. The resulting solution was applied to a second Sephacryt T, *S-300 
coiumm (2.6 x 65 cm) under identical conditions to the first column. The major peak contained the pG2 protein 
which was 95% purees judged by SDS-PAGE. The protein was further purified by repeating the second column 
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purification under identical conditions. The main peak from the third S-300 column contained the pG2 protein 
in 98% purity. The yield was 50 mg and this preparation was used for screening human sera (see below). 

Immunoreactrvity of pG2 with Human Sera 

5 

50ug of pure pG2 protein or 430 tig of purified disrupted HTLV-III virus, were efectrophoresed on a 12% 
SOS polyacrylamide gel (13 cm x 13 cm x 1.5 mm) and transferred to nitrocellulose using a Biorad Trans-Blot® 
apparatus. The electroblotting buffer used was 20% aqueous methanol containing 0.016 M Tris base and 0.13 
M glycine, and transfer was performed at 40 volts at 4°C overnight The nitrocellulose paper was then shaken 

10 for 2 hr at 37°C with 60 ml of PBS containing 5% non-fat dry milk. 0.1 % sodium azide and 0.1% antifoam (milk 
buffer) and then for 2 hrs at room temperature with 60 ml of 5% normal goat serum in m3k buffer. At this stage, 
the blocked nitrocellulose was either stored at -20°C. or used directly for the strip assay. The nitrocellulose was 
cut into 13 cm x 0.5 cm strips, and each strip was rocked overnight at 4°C with 4 mL of milk buffer containing 
5% normal goat serum and 40ui of the human serum to be tested in a 15 ml disposable conical tube. The next 

13 day the mik solution was replaced with 10 ml of 0.15% sodium deoxycholate, 0.1 M NaCI, 0.5% Triton X-1 00™. 

0. 1 mM phenylmethytsulfonyl fluoride in 10 mM sodium phosphate pH 7.5 (wash buffer) and the tubes were 
rocked for 1 hr. The wash buffer was removed and replaced with 4ml 5% goat serum in mik buffer and the 
tubes were rocked for 1 hr, at which time '^fJJ-tabeled goat anti-human IgG (10* cpm/ml) was added. After 30 
min, the strips were washed for 1 hr,with 10 ml of wash buffer, air dried and exposed to Kodak™ XAR-5 ffim 

20 at -70*C with intensifying screens. 

Radioimmunoassay 

96 well microtiter dishes were coated with the antigen at 100ug/rrt in 50 % Tris-HCI pH 8.0. After an over- 
25 night incubation, the wells were washed three times with phosphate buffered saline (PBS). The wells were then 
post coated with 200 uJ 3% fish gelatin (Norland Products, inc.) in PBS containing 0.1 % sodium azide. The fish 
gelatin solution was removed and each well was filed with 200 ul of 1:5 or 1:10 diuttons of the test serum in 
PBS containing 10% normal goat serum, 10% antt-E. coll goat serum and 1% fish gelatin. After one hour at 
room temperature, the wells were washed three times with PBS and 200uJ of p*f}4abeled goat anti-human 
» IgG (Fc portion) in 1% normal goat serum, 1% fish gelatin in PBS at 15x10* cpm/ml was added to each well. 
After one hour at room temperature, the plates were washed four times with PBS and once with disced water 
and counted. 

RESULTS 

35 

Construction of the HTLV-III gag gene clones 

The isolation of recombinant phage done BH10 containing the unintegrated linear form of HTLV-III proviral 
DNA has been reported previously. Shaw etal ., (1985), Science . 226. 1165-1171. The 9 Kb HTLV-III insert of 

40 phage BH10 was leased by SsU cleavage within the R element of the LTR (See Figure 1). The Ssd fragment 
was then digested with either Pvull and BgUI or PsU and BgM- The 949 b P £vull-Bglll fragment and the 677 
bp Pstt-Bglll fragments were inserted into the REV expression vector (Repligen, Cambridge, MA) to give pG1 
and pG2 respectively (Figure 1). Clone pG3 was constructed from pGZ pG2 DNA was digested with Pstl and 
Hindlll, end repaired and Hgated. Thus, in pG3 the Psti-Hindlll fragment was deleted from the HTLV-III DNA 

45 insert of pG2. As seen from Figure 1, the three constructs carry HTLV-III DNA that is predicted to code for 
chimeric peptides containing various portions of the p17, p24 and p15 viral gag proteins. See Ratner et al„ 
(1985), Nature. 313, 277-284. The sizes of the expressed proteins are larger than predicted since the expres- 
sion vector supplies the initiation methionine codon plus 35 amino residues at the NHrterminus of each exp- 
ressed protein. 

50 

Expression of the HTLV-III gag gene clones 

E. coli transformed with plasmids. pG1, pG2 or pG3 were found to produce proteins of 41 kD, 33kD and 
18kD, respectively, as demonstrated by SDS-pdacryf amide gel electrophoresis of total bacterial cell lysates. 
55 SDS-PAGE analysis of HTLV-III gag gene proteins is shown in Figure 2. Celts from 1ml cultures were cerv 
trifuged and the pellets resuspended in 200ul of SOS sample buffer and analyzed by SDS-PAGE as described 
above. 20 uJ of cell lysate were loaded per lane and gels were stained with Coomassie brilliant blue R250. (Lane 

1, molecular weight markers, lane 2, control cells with no plasmid, lane 3, pG1, lane 4, pG2, lane 5, pG3, lane 
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6, ceils carrying the REV vector containing no HTLV-lil DNA. The number on the left designate the molecular 
weights in kiiodaltons.) 

All three proteins were made in large quantities (over 10% of total cellular protein in these cells) but were 
not detected in the host cell with or without the REV vector alone. The overproduction of the pi asm id encoded 

5 HTLV-lll gag proteins caused a marked decrease in the rate of cell growth. The kinetics of the growth rate could 
be correlated with the accumulation of the gag gene products in the cytoplasm although no cell lysis was obser- 
ved (data not shown). Maximum accumulation was observed at 8 hours after the start of the log phase growth 
period. In addition, the expressed gag gene products were present as aggregates containing membrane pro- 
teins after disruption of the cells. Depending on growth conditions, HTLV-lll gag proteins of smaller size could 

10 be detected on SOS-PAGE gels (Figure 2). The products are likely due to the degradation of the major high 
molecular weight gag proteins with increasing growth time. 

Immunochemical characterization of the gag gene products 

is The bacterial expressed HTLV-lll gag-specific protein in cells carrying pG1 , pG2 or pG3 were detected by 
Western blot analysis using sera pooled from AIDS patients. The results of this analysis are shown in Figure 
3. SDS-PAGE analysts was performed exactly as in Figure 2. Transfer of proteins to nitrocellulose paper, reac- 
tion with antibodies and detection of immunoreactive bands is described above. Figure 3 shows a blot in which 
lane 1 is control cells, lane 2 is pG1, lane 3 is pG2 and lane 4 is pG3. The blot was treated with pooled sera 

20 from AIDS patients. The numbers on the left designate the relative position of the [ U C] molecular weig ht markers 
that were run along with the samples in lanes 1-4, but are not shown in the figure. The result dearly shows the 
synthesis of specifically cross-reacting HTLV-lll peptide in recombinant clones containing pG1. pG2 and pG3. 
The immunoreactive proteins in each done corresponded to the expressed proteins, 41 kD. 33kD, 18kD, seen 
in the Coomassie blue stained SDS-polyacrytamide gel (Figure 2). There was no HTLV-lll virion-specific peptide 

25 detected in tysate of control JA221 cells. 

The product of pG2 was purified to greater than 98% homogeneity as judged by SOS-PAGE. Figure 4 
shows SDS-PAGE analysis of pG2 purified as described above. PG-2 protein eluted from a Sephacryf® S-300 
column in 50 mM Tris-HCI pH 8.5 containing 8M Urea. 1 M NaCI and 5 mM DTT, was mixed with an equal volume 
of 2X SDS-PAGE sample buffer, heated at 100°C for 5 min and applied to two identical 1 2% SDS-PAGE gels. 

so One of the gels was stained with Coomasste BrSliant Blue (panel A), whfle the other transferred to n'rtroceilose 
and the blot treated with pooled sera from AIDS patients (panel B) as in Figure 3. Panel A, lane 1 is molecular 
weight markers, lane 2. 3. 4 are pure pG2 at 2, 5 and 10 g respectively. Panel B is identical to A except that 
lane 1 was run with "[CHabeled molecular weight markers. 

The major band is of 33 kD while there is a minor band of 30 kO which is also seen in total cell lysates 

35 (Figure 2) and is most likely a degradation product A very minor band of 65 kD can also be seen and is most 
likely to be the dimer form of pG2. All the bands that are visible by Commassie blue staining are also 
immunoreactive towards HTLV-lll specific antibodies present in sera from AIDS patients (Figure 4B) as well 
as the anti-P24 mouse monodonal antibody (data not shown). We feel confident that the pG2 protein is essen- 
tially free of contaminating E. asli. proteins. 

40 The purified pG2 protein was used to screen for antibodies directed towards the core p24 protein in human 
sera, using a strip assay based on the western Mot technique. The same samples were also tested under iden- 
tical conditions, using the purified, disrupted HTLV-lli virus. The results are summarized in Table 1. 



45 
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Table 1 



No. Positive 

5 No. For p24 of No. Positive 

Clinical Status Tested HTLV-III Using pG2 

Healthy donors 50 0 0 

Healthy homosexuals* 49 17 17 

10 ARC** 51 28 28 

AIDS** 34 19 19 



*Only 21 of these donors were seropositive for 
antibodies to either p24 and/or gp41 of HTLV-III. 
In addition, the same individuals who were positive 
for p24 antibodies using the whole virus assay were 
also positive for antibodies to pG2. 

**A11 these sera were positive for antibodies to 
gp41. 



The results show that there is 1 00% correlation between p24 antibodies detected by pG2 protein and those 

2$ detected by the whole virus. In addition, none of the normal donor controls were reactive with pG2 protein. This 
indicates the recombinant pG2 protein can substitute adequately for the whole virus when detection of p24 anti- 
bodies is required. The data presented in Table I also show that of the 21 seropositive healthy homosexuals 
tested, 17 (81%) had detectable antibodies to the p24. In both ARC and AIDS patients, the percentage drops 
to 56%. Whether the anti-p24 antibody titer is an indication of the progress of HTLV-III infection remains to be 

» studied. In this regard, the uses of pG2 protein in such studies would be preferable since the levels of p24 protein 
in different virus preparations may vary and may affect the sensitivity of the assay. 

Partially purified pG2 protein was tested in a solid phase RIA. Detals of the plate R1A assay are given 
above. The pG2 protein preparation used was only "partially" purified. 24 sera from AIDS/ARC patients and 
24 sera from healthy individuals were used in the assay and results were plotted on a semt-Jog scale. The hori- 

35 zontal dotted line designates the cut-off points so that values below the line are considered negative whle those 
above are considered positive. The results are shown in Figure 6. The results indicated that 1 8 out of the 24 
AIDS or ARC patients sera tested were reactive with the antigen. The 6 sera from patients with AIDS or ARC 
that were negative in the RIA assay were found to contain no detectable amounts of anti-p24 antibodies as 
assayed by a strip immunoassay base on Western blot technique using the purified disrupted whole virus (data 

40 not shown). Of the 24 normal human sera tested in the RIA, only one was positive but was negative when tested 
with the purified virus in a Western blot (data not shown). The reactivity of the one normal sample may be due 
to the presence of unusually high titre of anti-E. coli antibodies present in that particular serum and the fact 
that the pG2 antigen preparation contained trace amounts of E. coli protein impurities. This nonspecific 
immunoreactivity can be eliminated by absorption of this serum with Sepharos® 4B conjugated with E. coli ext- 

45 ract Alternatively* better purified pG2 preparations such as the preparation used in the strip assay can be used. 



Claims 

so Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, U, LU, NL, SE 

1. A method of detecting antibody against HTLV-III core protein in a biological fluid (eg. human serum or 
plasma) comprising the steps of: 

a. providing an antigen immunoadsorbent comprising a solid phase to which is attached an HTLV-III core 
55 antigen which is a chimeric antigen comprising an amino acid sequence beginning at amino acid 1 through 

99 and extending to amino acid number 228 of the sequence as shown in Figure 5, the chimeric antigen 
being immunoreactive with antibody against HTLV-III core protein; 

b. incubating the immunoadsorbent with a sample of the biological fluid to be tested under conditions which 
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allow antibody in the sample to complex with the antigen immunoadsorbent; 

c. separating the immunoadsorbent from the sample; and 

d. determining antibody bound to the immunoadsorbent as an indication of antibody against HTLV-III core 
protein in the sample. 

5 2. A method of Claim 1 , wherein the step of determining the antibody bound to the immunoadsorbent com- 

prises; 

a. incubating the immunoadsorbent with a labelled antibody against immunoglobulin of the species from 
which the biological fluid is derived (for example in the case of human serum or plasma, anti-human Ig anti- 
body); 

10 b. separating the immunoadsorbent from the labelled antibody; and 

c. detecting the label associated with the immunoadsorbent as an indication of antibody against HTLV-UI 
core protein in the sample. 

3. A method according to claim 1 or daim 2 wherein the HTLV-UI core protein is the pG2 polypeptide having 
an amino acid sequence substantially as shown in Figure 5. 
is 4. A method of detecting antibody against HTLV-III core protein in human plasma or serum according to 
any of daims 1-3, comprising the steps of: 

a. providing an antigen immunoadsorbent comprising a polystyrene bead coated with an essentially homo- 
geneous purified preparation of pG2 polypeptide; 

b. incubating the immunoadsorbent with a sample of human plasma or serum under conditions which permit 
20 anti-HTLV-lll core protein antibody in the sample to complex with the pG2 polypeptide; 

c. separating the immunoadsorbent from the sample; 

d. incubating the immunoadsorbent with a solution of labelled anti-human fg antibody; 

e. separating the immunoadsorbent from the solution of labelled antibody; and 

f. detecting the label associated with the immunoadsorbent as an indication of anti-HTLV-llt core protein 
25 antibody in the sample. 

5. An immunoadsorbent comprising a solid phase support having attached thereto an HTLV-UI core protein 
which is a chimeric antigen as defined in any one of the preceding daims. 

6. An assay for antibody against HTLV-III in a biological fluid comprising the steps of: 

a. providing an immunoadsorbent comprising a solid phase to which is attached a mixture of a recombinant 
» HTLV-III core protein as defined in any one of the preceding Claims, said core protein being immunoreac- 

tive with antibody against HTLV-III core proteins; and recombinant HTLV-III envelop protein immunoreac- 
tive with antibody against HTLV-III envelop protein; 

b. incubating the immunoadsorbent with a sample of biological fluid; 

c. separating the immunoadsorbent from the sample; and 

35 d. determining antibody bound to the immunoadsorbent as an indication of antibody against HTLV-III in 
the sample. 

7. An assay for antibody against HTLV-III in a biological according fluid according to claim 6, comprising 
the steps of. 

a. providing an immunoadsorbent comprising a solid phase to which is attached approximately an equal 
40 amount of pG2 polypeptide and HTLV-III polypeptide 121 ; 

b. incubating the immunoadsorbent with a sample of biological fluid; 

c. separating the immunoadsorbent from the sample; 

d. incubating the immunoadsorbent with a sdution of anti-human Ig antibody; 

e. separating the immunadsorbent from the sample; and 

45 f. detecting the label assodated with the immunoadsorbent as an indication of anti-HTLV-lll antibody in 
the sample. 

8. An immunoadsorbent as defined in daim 7, said immunoadsorbent comprising a solid phase coated with 
an equal amount of pG2 polypeptide and polypeptide 121. — 

9. A recombinant HTLV-III core antigen immunoreactrye with antibody against HTLV-III core protein, said 
so core antigen being as defined in daim 1 and being useful in the method of claim 1 . 

1 0. pG2 polypeptide, said polypeptide being useful in the method of any one of daims 1 to 4 or the assay 
of claim 6 or claim 7. 

1 1. An essentially homogeneous preparation of pG2 protein, said preparation being useful in the method 
of any one of daims 1 to 4 or the assay of daim 6 or daim 7. 

55 

Claims for the following Contracting State : AT 



1. A method of detecting antibody against HTLV-III core protein in a biological fluid (eg. human serum or 
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plasma) comprising the steps of: 

a. providing an antigen immunoadsorbent comprising a solid phase to which is attached an HTLV-III core 
antigen which is a chimeric antigen comprising an amino acid sequence beginning at amino acid I through 
99 and extending to amino acid number 228 of the sequence as shown in Figure 5, the chimeric antigen 

5 being immunoreactive with antibody against HTLV-III core protein; 

b. incubating the immunoadsorbent with a sample of the biological fluid to be tested under conditions which 
allow antibody in the sample to complex with the antigen immunoadsorbent 

c. separating the immunoadsorbent from the sample; and 

d. determining antibody bound to the immunoadsorbent as an indication of antibody against HTLV-III core 
10 protein in the sample. 

2. A method of Claim 1 . wherein the step of determining the antibody bound to the immunoadsorbent com- 
prises; 

a. incubating the immunoadsorbent with a labelled antibody againsf immunoglobulin of the species from 
which the biological fluid is derived (for example in the case of human serum or plasm, anti-human Ig anti- 

15 body); 

b. separating the immunoadsorbent from the labelled antibody; and 

c. detecting the label associated with the immunoadsorbent as an indication of antibody against HTLV-III 
core protein in the sample. 

3. A method according to claim 1 or claim 2 wherein the HTLV-III core protein is the pG2 polypeptide having 
20 an amino acid sequence substantially as shown in Figure 5. 

4. A method of detecting antibody against HTLV-III core protein in human plasma or serum according to 
any of daims 1-3, comprising the steps of: 

a. providing an antigen immunoadsorbent comprising a polystyrene bead coated with an essentially homo- 
geneous purified preparation of pG2 polypeptide; 

23 b. incubating the immunoadsorbent with a sample of human plasma or serum under conditions which permit 
anti-HTLV-JII core protein antibody in the sample to complex with the pG2 polypeptide; 

c. separating the immunoadsorbent from the sample; 

d. incubating the immunoadsorbent with a solution of labelled anti-human Ig antibody; 

e. separating the immunoadsorbent from the solution of labelled antibody; and 

30 f. detecting the label associated with the immunoadsorbent as an indication of anti-HTLV-lll core protein 
antibody in the sample. 

5. A method of making an immunoadsorbent comprising attaching to a solid phase support an HTLV-III 
core protein which is a chimoric antigen as defined in any one of the preceding claims. 

6. An assay for antibody against HTLV-III in a biological fluid comprising the steps of: 

35 a. providing an immunoadsorbent comprising a solid phase to which is attached a mixture of a recombinant 
HTLV-III core protein as defined in any one of the preceding daims, said core protein being immunoreactive 
with antibody against HTLV-III core proteins; and recombinant HTLV-III envelop protein immunoreactive 
with antibody against HTLV-III envelop protein; 

b. incubating the immunoadsorbent with a sample of biological fluid; 
40 c. separating the immunoadsorbent from the sample; and 

d. determining antibody bound to the immunoadsorbent as an indication of antibody against HTLV-III in 
the sample. 

7. An assay for antibody against HTLV-III in a biological fluid according to daim 6, comprising the steps 

of: 

45 a. providing an immunoadsorbent comprising a solid phase to which is attached approximately an equal 

amount of pG2 polypeptide and HTLV-III polypeptide 121; 

b. incubating the immunoadsorbent with a sample of biological fluid; 

& separating the immunoadsorbent from the sample; 

d. incubating the immunoadsorbent with a solution of anti-human Ig antibody; 
so e. separating the immunadsorbent from the sample; and 

f. detecting the label assodated with the immunoadsorbent as an indication of anti-HTLV-lll antibody in 
the sample. 

8. An immunoadsorbent as defined in daim 7, said immunoadsorbent comprising a solid phase coated with 
an equal amount of pG2 polypeptide and polypeptide 121. 

55 



12 



EPO 258 404 B1 



Patentantpruche 

Patentantpruche furfolgende Vertragsstaaten : AT, BE, CH, DE, FR, G8, IT, LI, LU, NL f SE 

5 1. Verfahren zum Nachweis eines Antikdrpers gegen HTLV-lll-Kemprotein in einem biologischen Fluid 

(z.B. Humanserum Oder Plasma), bestehend aus den Schritten. da& 

a. ein Antigen-lmmunoadsorbens mit einer festen Phase bereitgestellt wird, an dem ein HTLV-I I l-Kem an- 
tigen angeheftet ist, welches ein Schimarenantigen ist mit einer AminosSurensequenz, beginnend bei Ami- 
nosaure 1 bis 99 und sich erstreckend bis Aminosaure Nr. 228 der Sequenz wie in Fig. 5 gezeigt wobei 

w das SchimSrenantigen immunoreaktionsfShig mit einem Antikdrper gegen HTLV-lll-Kemprotein ist. 

b. das Immunoadsorbens mit einer Probe des zu untersuchenden biologischen Ruids unter bedingungen 
inkubiert wird, die es dem Antikdrper in der Probe ertauben t einen Komplex mit dem Antigen-immunoad- 
sorbens zu bilden, 

c. das Immunoadsorbens von der Probe getrennt wtrd und 

15 d. der an das Immunoadsorbens gebundene Antikdrper ais eine Anzeige von Antikdrpem gegen HTLV-III- 
Kem protein in der Probe bestimmt wird. 

2. Verfahren nach Anspruch 1, bei dem der Schritt der Bestimmung des an das Immunoadsorbens gebun- 
denden Antikdrpers darln bsteht dad 

a. das Immunoadsorbens mtt einem markferten Ant3cdrper gegen Immungfobulin der Spezies Inkubiert 
20 wird, von der das btdogische Fluid abgelettet ist (zum Beispiel im FaJle von Humanserum Oder Plasma 

Anti-Human-lg-Antikarper), 

b. das Immunoadsorbens von dem markierten Antikdrper getrennt wrd, und 

c. die mit dem Immunoadsorbens assoziierte Markierung ais eine Anzeige von Antikdrpem gegen HTLV- 
lll-Kemprotein in der Probe nachgewiesen wird. 

25 3. Verfahren nach Anspruch 1 oder Anspruch Z bet dem das HTLV-III-Kern protein das pG2-Porypeptid ist 
mit einer Aminos5urensequenz im wesentlichen wie in Fig. 5 gezeigt 

4. Verfahren zum Nachweis eines Antikdrpers gegen HTLV-lll-Kemprotein in Humanpiasma oder Serum 
nach einem der Anspruche 1 bis 3, mit den Schritten, daft 

a. ein Antigen^mmunoadsorbens bereitgesteJtt wird, das eine mit einer im wesentlichen homogenen gerei- 
30 nigten Zubereitung des pG2-Pofypeptids uberzogene Porystyrolperie umfafit 

b. das Immunoadsorbens mit einer Probe von Human-plasma oder serum unter Bedingungen inkubiert 
wird, die es dem Anti4fn.V^ll^emprotein-Antlc6rper in der Probe erlauben, mit dem pG2-Polypeptid 
einen Komplex zu bilden, 

c. das Immunoadsorbens von der Probe getrennt wird, 

35 d. das Immunoadsorbens mit einer L6sung eines markierten Anti-Human-lg-Antikdrpers inkubiert wird, 

e. das Immunoadsorbens von der Ldsung des markierten Antikdrpers getrennt wird und 

f. die mit dem Immunoadsorbens assoziierte Markterung ais eine Anzeige von Anti-HTLV-lll-Kemprotein- 
Antikdrpem in der Probe nachgewiesen wird. 

5. Immunoadsorbens, bestehend aus einem Festphasentrager mit einem daran angeherteten HTLV-T11- 
40 Kemprotein, das ein Schvndrenantigen nach einem der vorhergehenden Anspruche ist 

6. Untersuchung auf Antikdrper gegen HTLV-III in einem biologischen Ruid, bestehend aus den Schritten, 

da& 

a. ein eine feste Phase umfassendes Immunoadsorbens bereitgestellt wird, an dem ein Gemisch aus einem 
rekombinanten HTLV-lll-Kemprotein nach einem der vorhergehenden Anspruche, wobei das Kemprotein 

45 immunoreaktionsfahig mit Antikdrpem gegen HTLV-ill-Kernproteinen ist und rekombinantem HTLV-IH- 
Hullprotein, das immunoreaktionsfihig mit Antikorpem gegen HTLV-lll-Hullprotein ist angeheftet ist 

b. das Immunoadsorbens mit einer Probe von biologischem Fluid inkubiert wrd, 

c. das Immunoadsorbens von der Probe getrennt wird und 

d. an das Immunoadsorbens gebundene Antikdrper ais eine Anzeige von Antikdrpem gegen HTLV-III in 
so der Probe bestimmt werden. 

7. Untersuchung auf Antikdrper gegen HTLV-III in einem biologischen Ruid nach Anspruch 6 ( bestehend 
aus den Schritten, dafi 

a. ein eine feste Phase umfassendes Immunoadsorbens bereitgestellt wtrd, an das in etwa eine gleiche 
Menge von pG2-PorypeptkJ und HTLV-lll-Polypeptid 121 angeheftet ist 
55 b. das Immunoadsorbens mit einer Probe von biologischem Ruid inkubiert wird, 

c. das Immunoadsorbens von der Probe getrennt wrd, 

d. das Immunoadsorbens mit einer Ldsung von Anthhuman-lg-Antftdrpern inkubiert wird, 

e. das Immunoadsorbens von der Probe getrennt wrd und 
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f. die mit dem Immunoadsorbens assoziierte Markierung ais eine Anzeige von Anti-HTLV-TII-Antikdrpem 
in der Probe nachgewiesen wird. 

8. Immunoadsorbens nach Anspruch 7, wobei das Immunoadsofbens eine mit einer gleichen Menge von 
pG2-Polypeptid und Poiypeptid 121 uberzogene feste Phase umfaOt 
5 9. Rekombinantes HTLV-lll-Kernantigen, immunoreaktionsfahig mit einem Antikdrper gegen HTLV-III- 

Kemprotein, wobei das Kemantigen entsprechend der Definition in Anspruch 1 ist und in dem Verfahren nach 
Anspruch 1 verwendbar ist 

1 0. pG2-Polypeptid, wobei das Poiypeptid in dem Verfahren nach einem der Anspruche 1 bis 4 Oder der 
Untersuchung nach Anspruch 6 Oder Anspruch 7 verwendbar ist 
10 11. Im wesentiichen homogene Zubereitung von pG2-Prote ;\ wobei die Zubereitung in dem Verfahren 
nach einem der Anspruche 1 bis 4 oder der Untersuchung nach Anspruch 6 Oder Anspruch 7 verwendbar ist 

Patentanspruche fur folgenden Vertragsstaat : AT 

15 1. Verfahren zum Nachweis eines Antikdrpers gegen HTLV-lll-Kemprotein in einem biologischen Fluid 

(z.B. Humanserum Oder Plasma), bestehend aus den Schritten, da& 

a. ein Antigen-lmmunoadsorbens mit einer festen Phase bereitgesteilt wird, an dem ein HTLV-lll-Kernan- 
tigen angeheftet ist welches ein Schimarenantigen ist mit einer Amtnosaurensequenz, beginnend bei Ami- 
nosfiure 1 bis 99 und sich erstjeckend bis Aminosaure Nr. 228 der Sequenz wie in Rg. 5 gezeigt wobei 

20 das schimarenantigen ifwnurK^Wibnsfaihig mit einem Antikdrper gegen HTLV-HMcemprotein ist 

b. das Immunoadsorbens mit einer Probe des zu untersuchenden biologischen Fluids untar Bedingungen 
inkubiert wird, die es dem Antikdrper in der Probe eilauben, einen Komplex mit dem Antigen-lmmunoad- 
sorbens zu bilden, 

c. das Immunoadsorbens von der Probe getrennt wird und 

25 d. der an das Immunoadsorbens gebundene Antik&per als eine Anzeige von Antikdrpem gegen HTLV-HI- 
Kemprotein in der Probe bestimmt wird. 

2. Verfahren nach Anspruch 1 t bei dem der Schritt der Bestimmung des an das Immunoadsorbens gebun- 
denden Antikdrpers daiin bsteht daft 

a. das Immunoadsorbens mit einem markierten Antikdrper gegen Immunglobulin der Spezies inkubiert 
30 wird, von der das biologische Fluid abgeleitet ist (zum Betspiel im Falle von Humanserum oder Plasma 

Anti-Human-lg- Antikdrper), 

b. das Immunoadsorbens von dem markierten Antikdrper getrennt wird. und 

c. die mit dem Immunoadsorbens assoziierte Markierung als eine Anzeige von Antikdrpem gegen HTLV- 
III-Kemprotein in der Probe nachgewiesen wird. 

as 3. Verfahren nach Anspruch 1 oder Anspruch 2, bei dem das HTLV-lll-Kernprotein das pG2-Polypeptid ist 
mit einer Amino-saurenseyuenz im wesentiichen wie in Fig. 5 gezeigt 

4. Verfahren zum Nachweis eines Antikorpers gegen HTLV-W-Kem-protein in Humanplasma oder Serum 
nach einem der Anspruche 1 bis 3, mit den Schritten, daft 

a. ein Antigen-lmmunoadsorbens bereitgesteilt wird, das eine mit einer im wesentiichen homogenen gerei- 
40 nigten Zubereitung des pG2-Poiypeptids uberzogene Poiystyrolperle umfa&t 

b. das Immunoadsorbens mit einer Probe von Human-plasma oder Serum unter Bedingungen inkubiert 
wird. die es dem Anti-HTLV^II-KemproteirvAmfcdrper in der Probe eriauben, mit dem pG2-Polypeptid 
einen Komplex zu bflden, 

c das immunoadsorbens von der Probe getrennt wird, 
45 d* das Immunoadsorbens mit einer Ldsung eines markierten Anti-Human-lg-Antikdrpers inkubiert wird, 

e. das Immunoadsorbens von der Ldsung des markierten Antikdrpers getrennt wird und 

f. die mit dem Immunoadsorbens assozierte Markierung als eine Anzeige von Anti-HTLV-lll-Kem-protein- 
Antikdrpem in der Probe nachgewiesen wird. 

5. Verfahren zur Herstellung eines Immunoadsorbens, bestehend aus dem Anhetten eines HTLV-lll-Kem- 
50 proteins, das ein Schtmarenantigen nach einem der vorhergehenden Anspruche ist an einen Festphasentra- 

ger. 

6. Untersuchung auf Antikdrper gegen HTLV-III in einem biologischen Fluid, bestehend aus den Schritten, 

da& 

a. ein eine feste Phase umfassendes Immunoadsorbens bereitgesteilt wird, an dem ein Gemisch aus einem 
55 rekombinanten HTLV-lll-Kem protein nach einem der vorhergehenden Anspruche, wobei das Kemprotein 

immunoreakttonsfchig mit Antikdrpem gegen HTUMII-Kemproteinen ist und rekombinantem HTLV-III- 
Huilprotein. das immunoreaktionsfdhig mit Antikdrpem gegen HTLV-HI-HuDprotein ist angeheftet ist 

b, das Immunoadsorbens mit einer Probe von bio-logischem Fluid inkubiert wird, 
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c. das tmmunoadsorbens von der Probe getrennt wird und 

d. an das Immunoadsorbens gebundene AntftSrper als eine Anzeige von Antikorpem gegen HTLV-JII in 
der Probe bestimmt werden. 

7. Untersuchung auf Antikorper gegen HTLV-III in einem biologischen Ruid nach Anspruch 6, bestehend 
5 aus den Schritten, da& 

a. ein eine teste Phase umfassendes Immunoadsorbens bereitgestelit wird, an das in etwa eine gleiche 
Menge von pG2-Polypeptid und HTLV-lll-Polypeptid 121 angeheftet ist, 

b. das Immunoadsorbens mit einer Probe von bio-togischem Ruid inkubiert wird, 

c. das Immunoadsorbens von der Probe getrennt wird, 

10 d. das Immunoadsorbens mit einer LSsung von Antnhuman-lg-AntikSrpern inkubiert wird. 

e. das Immunoadsorbens von der Probe getrennt wird und 

f. die mit dem Immunoadsorbens assoziierte Markierung ais eine Anzeige von Anti-HTLV-IH-Antikdrpem 
in der Probe nachgewiesen Wird. 

8. tmmunoadsorbens nach Anspruch 7, wobei das Immunoadsorbens eine mit einer gleichen Menge von 
15 pG2-Poiypeptid und Polypeptid 121 uberzogene feste Phase umfafit 



Revindications 

20 Revindication* pour les Eta ts con tract ants suivants : AT, BE, CH, DE, FR, GB, IT, U, LU, NL, 
SE 

1 . Proc6d6 de detection cfanticorps contre les proteines de noyau d'HTLV-lll dans un fluide bioiogique (teJ 
que le plasma ou le serum humain) comprenant les etapes suivantes : 
25 a. aiimenter en un immunoadsorbant d'antigene comprenant une phase solide sur taquelle est fixAe un anti- 
gene de noyau d'HTLV-JII qui est un antigene chimerique comprenant une sequence aminoadde commerv- 
cant de I'aminoadde 1 ati99et s'etendant jusqu f au numero 228 de la sequence aminoadde. de la forme 
representee a fa figure 5, rantfgene chimerique ttant immunoreactif par rapport a I'anticorps contre les pro- 
twines de noyau d'HTLV-lll; 

30 b. incuber rimmunoadsorbant avec un echantilton du fluide bioiogique a tester, dans des conditions per- 
mettant a I'anticorps dans I'echantillon de se complexer avec I'immunoadsorbant d'antigene; 

c. separer rimmunoadsorbant de I'echantillon ; et 

d. determiner la fixation de I'anticorps sur rimmunoadsorbant. en tant qu'indication de I'anticorps contre 
les proteines de noyau d'HTLV-lll dans I'echantillon. 

35 2. Proceed* sefon la revendteation 1. dans lequel I'tape de determination de la fixation de I'anticorps sur 
rimmunoadsorbant comprend eile-mSme les etapes suivantes : 

a. incuber rimmunoadsorbant avec un antioorps marque, contre fimmunoglobuiine de I'espece dont derive 
le fluide bioiogique (te) I'anticorps antt-lg humaine dans le cas du plasma ou du s&um humain); 

b. separer rimmunoadsorbant de I'anticorps marqu*; 

40 c. detecter le marqueur associe a rimmunoadsorbant en tant qu'indication de I'anticorps contre les protei- 
nes de noyau d'HTLV-lll dans I'echantilon. 

3. ProcW* selon Tune des revindications 1 ou 2 dans lequel les proteines de noyau d'HTLV-lll sont le 
polypeptide pG2 presentant une sequence aminoacide essentiellement de la forme representee a la figure 5. 

4. ProcW* de detection <fanticorps contre les prolines de noyau d'HTLV-lll dans le serum ou le plasma 
45 humain seion I'une quelconque des revendtcations 1 a 3 comprenant les etapes suivantes : 

a. aiimenter en un immunoadsorbant d'antigene comprenant une granule de polystyrene enduite d'une pre* 
paration puriftee pratiquement homogene de polypeptide pG2; 

b. incuber I'immunoadsorbant avec un Echantilton de serum ou de plasma humain dans des conditions qui 
permettent a I'anticorps contre les proteines de noyau d'HTLV-lll dans rechahtillon, de se complexer avec 

so le polypeptide pG2; 

c. separer rimmunoadsorbant de I'echantillon; 

d. incuber rimmunoadsorbant avec une solution d'anticorps marqu* antMg humaine; 

e. separer rimmunoadsorbant de la solution d'anticorps marque; et 

f. detecter le marqueur associe a rimmunoadsorbant en tant qu'indication de I'anticorps contre les prot£»- 
55 nes de noyau d'HTLV-lll dans I'echantilon. 

5. Immunoadsorbant oomprenant une phase solide de support a laquelle sont liees des proteines de noyau 
d'HTLV-lll qui sont un antigene chimerique tei que defini dans I'une quelconque des revendications preceden- 
tes. 
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6. Test pour anticorps contre I'HTLV-III dans un fluide biologique comprenant les etapes survantes : 

a. atimenter en un immunoadsorbant comprenant une phase solide sur laquelle est fixe un melange de 
prolines de noyau d'HTLV-lll recombinees telles que definies dans Tune quelconque des revendications 
precedentes, lesdites prolines de noyau etant immunor6actives avec I'anticorps contre les proteines de 

5 noyau d'HTLV-lll, melange comprenant egalement des proteines d'enveloppe d'HTLV-lll recombinantes 

immunoreactives avec un anticorps contre les proteines d'enveloppe d'HTLV-lll; 

b. incuber rimmunoadsorbant avec un echantilon de fluide biologique; 

c. separer rimmunoadsorbant de Techantillon; et 

d. determiner la fixation de I'anticorps sur rimmunoadsorbant en tant qu 'indication de I 'anticorps contre 
10 1'HTLV-III dans Techantillon. 

7. Test pour les anticorps contre I'HTLV-III dans un fluide biologique selon la revendication 6 comprenant 
les etapes survantes : 

a. alimenter en un immunoadsorbant comprenant une phase sol id e sur laquelle sont fixes en quantites 
approximativement egales polypeptide pG2 et polypeptide 121 d'HTLV-Jlf; 
15 b. incuber rimmunoadsorbant avec un echantilon de fluide biologique; 

c. separer I'immunoadsorbant de Techantillon; et 

d. incuber rimmunoadsorbant avec une solution d'anticorps antHg humain ; 

e. separer i'immunoadsorbant de Techantillon; et 

f. determiner la fixation de I'anticorps sur I' immunoadsorbant en tant qu'indication de I'anticorps contre 
20 rHTLV-lll dans Techantillon. ■>:• 

8. immunoadsorbant tel que defini a la revendication 7, ledit immunoadsorbant comprenant une phase - 
solide enduite d*une quantite egale de polypeptide pG2 et de polypeptide 121. 

9. Antigene de noyau d'HTLV-lll recombinant immunoreactif avec un anticorps centre les proteines de 
noyau d'HTLV-lll, ledit antigene de noyau etant tel defini a la revendication 1 et pouvant etre mis en oeuvre 

as dans le precede selon la revendication 1 . 

10. Polypeptide pGZ ledit polypeptide pouvant etre mis en oeuvre dans le procede selon Tune quelconque 
des revendications 1 a 4 ou Pun des tests selon Tune des revendications 6 ou 7. 

1 1. Preparation pratiquement homogene de proteines pG2, ladite preparation pouvant etre mtse en oeuvre 
dans le procede selon I'une quelconque des revendications 1 a 4 ou I'un des tests selon I'une des revendica- 

30 tk>ns 6 ou 7. 

Revendications pour TEtat contractant suivant : AT 

1 . Procede de detection d'anticorps contre les proteines de noyau d'HTLV-lll dans un fluide biologique (tel 
35 que le plasma ou le serum humain) comprenant les etapes survantes : 

a. alimenter en un immunoadsorbant d'antigene comprenant une phase solide sur laquelle estfixee un anti- 
gene de noyau d'HTLV-lll qui est un antigene chimerique comprenant une sequence aminoacide commen- 
cant de Taminoacide 1 au 99 et s'etendant jusqu'au numero 228 de la sequence aminoacide, de la forme 
representee a la figure 5. r antigene chimerique etant immunoreactif par rapport a I'anticorps contre les pro- 

40 teines de noyau d'HTLV-lll; 

b. incuber I'immunoadsorbant avec un echanbllon du fluide biologique a tester, dans des conditions per- 
mettant a I'anticorps dans Techantillon de se comptexer avec ITmrnunoadsorbant d'antigene; 

c. separer rimmunoadsorbant de Techantillon ; et 

d. determiner la fixation de I'anticorps sur rimmunoadsorbant, en tant qu'indication de I'anticorps contre 
45 les proteines de noyau d'HTLV-lll dans Techantillon. 

2. Procede selon (a revendication 1, dans fequef retape de determination de la fixation de I'anticorps sur 
rimmunoadsorbant comprend elle-meme les etapes suivantes : ^ 

a. incuber rknmunoadsorbant avec un anticorps marque, contre Hmmunoglobuline de Tespece dont derive 
le fluide biologique (tel Tanticorps antMg humarne dans le cas du plasma ou du serum humain); 
so b. separer rimmunoadsorbant de Tanticorps marque; et 

c. detecter (e marqueur assotie a I'immunoadsorbant en tant qu'indication de Tanticorps contre les protei- 
nes de noyau d'HTLV-lll dans Techantillon. 

3. Procede selon Tune des revendications 1 ou 2 dans lequei les proteines de noyau d'HTLV-lll sont le 
polypeptide pG2 presentant une sequence aminoacide essentieitement de la forme representee a la figure 5. 

55 4. Precede de detection d'anticorps contre les proteines de noyau d'HTLV-lll dans le serum ou le plasma 
humain selon Tune quelconque des revendications 1 a 3 comprenant les etapes survantes : 

a. alimenter en un immunoadsorbant d'antigene comprenant une granule de polystyrene enduite d'une pre- 
paration purifiee pratiquement homogene de polypeptide pG2; 
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FIGURE 1 




154 a.a 74 a.a 

^^^mmmam^ 223 a.a 



56 a.a 74 a.a 

|^BHMp<33 130 a.a 



18 



EP 0 258 404 81 



b. incuber rimmunoadsorbant avec un echantillon de serum ou de plasma humain dans des conditions qui 
permettent A Vanticocps centre les prolines de noyau d'HTLV-lll dans I'echantillon, de se complexer avec 
te polypeptide pG2; 

c. $6parer rimmunoadsorbant de rSchantillon; 

5 d. incuber I'immunoadsorbant avec une solution d'anticorps marque antMg humaine; 

e. separer I'immunoadsorbant de la solution d'anticorps marque; et 

f. detecter le marqueur associe a rimmunoadsorbant en tant qu'indication de I'anticorps centre les proli- 
nes de noyau d'HTLV-lll dans I'echantaion. 

5. Precede de production d'un immunoadsorbant comprenant la fixation sur une phase soJide de support 
w de proteines de noyau d'HTLV-lll qui sont un antigen e chimerique tel que defini dans Tune quelconque des 

revendications prec6dentes. 

6. Test pour anticorps contra I'HTLV-lil dans un fluide biologique comprenant les etapes suivantes : 

a. alimenter en un immunoadsorbant comprenant une phase solide sur (aquefle est face un melange de 
proteines de noyau d'HTLV-lll recombinees telles que definies dans Tune quelconque des revendications 

ts precedentes, lesdites proteines de noyau etant immunoreactives avec I'anticorps contre les prolines de 
noyau d'HTLV-lll, melange comprenant egaJement des proteines d'enveioppe d'HTLV-lll recombinantes 
immunoreactives avec un anticorps contre les proteines d'enveioppe d'HTLV-lll; 

b. incuber rimmunoadsorbant avec un echantillon de fluide biologique; 

c. separer rimmunoadsorbant de I'echantillon; et 

20 d. determiner la fixation de ('anticorps sur rimmunoadsorbant en tant qu'indication de I'anticorps contre 
I'HTLV-III dans I'echantillon. 

7. Test pour les anticorps contre I'HTLV-III dans un fluide biologique sefon la revendication 6 comprenant 
les etapes suivantes : 

a. alimenter en un immunoadsorbant comprenant une phase solid e sur la quelle sont fixes en quantites 
25 approximativement egales polypeptide pG2 et polypeptide 121 d'HTLV-lll; 

b. incuber I'immunoadsorbant avec un echantilon de fluide biologique; 

c. separer rimmunoadsorbant de I'echantillon; et 

d. incuber rimmunoadsorbant avec une solution d'anticorps antHg humain ; 

e. separer rimmunoadsorbant de I'echantillon; et 

30 f. determiner la fixation de I'anticorps sur rimmunoadsorbant en tant qu'indication de I'anticorps contre 
I'HTLV-III dans I'echantillon. 

8. Immunoadsorbant tel que defini a la revendication 7, ledit immunoadsorbant comprenant une phase 
solide enduite d'une quantite egale de polypeptide pG2 et de polypeptide 121. 
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FIGURE 3 
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FIGURE 5 



33 amino acids from REV vector 



GCAGAATGCGA 
AlaOlufrpAte 



TACAOf ACATCCAOTCCATCCACCCCCT AT f CCACCACCCCACATOACACAACCAACCCOAAOrCACATAOCACO 
ArgV#IM| «P r«V«|MI •AlaGtyFrsl I tA I *ProG WGlnfUUrgCiyf roArjGt y S«r AipiUA I «Gl y 

AACTACT AOTACCCTTCAGOAACAAAT ACGA TOGA TGACAAATAAf CCACCTATCCCACT AOOAOAAATT TAT AA 
rhrrhrS^rrhrtPuGlnQluGlnU^Glr^olAMh^AsfiAtAf f9froUtfroVftiOLyGtwIUT v «*lv« 

AAGATGGAf AATCCTGOGATTAAATAAAAT AOTAAQAAfGT ArAGCCCTICCAGCATTCTCGACArAAGACAAGO 
Arglrpl l«il«Ctv<3tyt*MAinlytI UV.lArqrt^WyrS^r^roIhrS^-lUl^AtoiUArgainClv 

ACCAAAAGAACCTTTTAGAGACTATCtAOACCGarrcrArAAAACTCTAAOAGCCGAGCAAGCTTCACAGOAGOr 
rrolytOlvi^ rofh«ArgA%(»I r rVjU<DAr 5 Ph«IyrLytfhrt«gAr9At iGiwOlnAl*3«rGlnGluV*l 

AAAAAAT TGOArGACAGAAACCTtOttGQTCCAAAArGCGAACCCAGArTQrAAGACTATTTTAAAAGCATTGGG 
Ly«AvtTrpM«irhrGiMThrl«/l«uV*lG!nA«nAi«A«nfroA«oCy«Lyirhr!l«l«uly*Al«lMiOly 

ACCAGCGGCT ACACTAGAAGAAArGATGACAGCATGtCAGGGAGrAGGAGGACCCGGCCATAAGGCAAGAGTTTT 
ProAlAAUrhr(.«iGUGlun«kn«HhrAUCy«G|nUiyV«(GlyGlyrroOiyH» UytAl.ArgVaU tu 

GGCTGAAGCAATGAGCCAAOTAACAAA TACAGCT ACCA TAA TGA TGCAGAOAGGCAATTTTAGGAACCAAAGAAA 
AUGtuAL«M«^S«rGlnV«lThrAtnthrAt«rhrtl«M«tn««GlnAp 9 GlyAsAPh«Ar^AmGinAr9i.y« 

GAYGaTrAAGrOrTTCAATTGtGGCAAAGAAGGGCACACAGCCAGAAArTGCAGGCCCCCTAGGAAAAAGCGCTO 
H«^V»Uy«Cy«fh«A«nCy*Giyly«GluGlyH1 »f hrAUAr^AtnCy fA^^Al AfroA^lytLyiGlyCy* 

7TGGAAATOTGOAAAGGAAGGACACCAAA fGAAAGAT f Of ACTOAGAGACAGGCT AATTTTTT AGGGAAtjATC 
reply«CyftGtyly«Glu01yH(»GlAn«Uy«AtoCy«rhrGtuAr^GlnAl«AtfiPhtt«uGlyCy«Il« 



14 amino acids from REV vector 
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FIGURE 6 



10* 



10 4 



E 
a 

u 



10 s 



t 

4: 



r 



j. 



A1DS/ARC 
SERA 



Normal 
SERA 



23 



